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(57) ABSTRACT

A sealing apparatus of a foam 1njection mold that includes an
upper mold that 1s disposed on an upper side as a movable
mold to 1nject a core and a vacuum forming mold to form a
skin. The upper mold and the vacuum forming mold are
operated integrally and a lower mold 1s used during 1injection-
molding and foaming of the core. A resilient sealing unit 1s
integrally formed with the core when the core 1s 1njection-
molded between the upper mold and the lower mold, to attach
the core and the skin while the lower mold 1n which the core
1s fTormed and the vacuum forming mold 1n which the skin 1s
formed are combined using a resilient restoring force. The
resilient sealing unit seals a foaming space between the core
and the skin.

11 Claims, 5 Drawing Sheets
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(a) Inject core {(b) Form skin

Leak liquid

(d) Cut

(¢) Foam

FIG. 1(RELATED ART)
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SEALING APPARATUS AND METHOD OF
FOAM INJECTION MOLD

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims under 35 U.S.C. §119(a) the ben-
efit of Korean Patent Application No. 10-2012-0148060 filed
Dec. 18, 2012, the entire contents of which are incorporated
herein by reference.

BACKGROUND

(a) Technical Field

The present invention relates to a sealing apparatus for a
foam 1njection mold, and more particularly to a sealing appa-
ratus that seals a foaming space between a core and a skin in
a foam 1njection molding machine that manufactures a prod-
uct having a foaming layer between the core and the skin to
prevent leakage of a foaming liquad.

(b) Background Art

In general, crash pads that safely protect a passenger when
the passenger collides due to an accident and the like are
installed on front inner sides of a driver seat and a passenger
seat as interior materials installed on a front side of an interior
ol a vehicle. Such a crash pad 1s manufactured to have an
appealing surface 1n terms of external appearance while
showing a resiliently cushioning performance and a property
of absorbing an impact to some degree, by using a foam
material.

Generally, a crash pad for a vehicle includes a skin which 1s
a material that provides an appealing surface state, and a core
operating as a frame of the crash pad on an 1nner side of the
skin. A foam layer, such as a polypropylene (PP) foam layer,
a polyurethane (PU) foam layer, and the like, that provide a
cushioning performance and an impact absorbing perfor-
mance 1s interposed between the skin and the base.

FIGS. 1A to 1D are exemplary views showing processes
for manufacturing a crash pad according to the related art. A
core 1 1s formed through polymer injection molding, a skin 2
1s formed through vacuum absorption, and a foam layer 3 1s
formed through foaming. The processes will be described
below.

First, the core 1 1s formed by 1njecting a polymeric resin
material 1q into an 1injection mold including an upper mold 4
and a lower mold 5 (FIG. 1A), and the skin 2 separately
preheated in a male vacuum-forming mold 6 1s mnserted 1nto
the injection mold to be formed through vacuum absorption
(FIG. 1B). In particular, although not shown 1n the drawings,
vacuum apertures that vacuum absorb the skin 2 are formed in
the vacuum-forming mold 6, and the vacuum apertures are
connected to one passageway 1n the mold, and then 1s con-
nected to an external large capacity vacuum pump.

Further, after a foaming liquid 3a 1s injected into acore 1 of
the lower mold 5, the foaming upper mold 7 to which the skin
2 1s attached 1s closed and the skin 2 attached to the upper
mold 7 1s pressed and bonded onto the foaming liquid 3a of
the lower mold 5. Thereafter, the skin 2 and an unnecessary
marginal portion (e.g., a portion formed by the leaked foam-
ing liquid and the like) of the foam layer 3 are cut off and
removed together (e.g., trimmed), and a peripheral portion of
the skin 2 1s surrounded by the foam layer 3 and 1s bonded and
fixed to the core 1 using an adhesive.

However, the manufacturing method according to the
related art has the following problems.

First, since the core 1, the skin 2, and the foam layer 3 are
formed separately in different molds, a total of three molds
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2

are required (e.g., core injecting-molding upper and lower
molds, a vacuum-forming mold, and a foaming upper mold),
which 1ncreases investment costs such as mold costs and
manufacturing costs.

Further, since a peripheral portion of a cavity 1s opened
when the lower mold 5 and the foaming upper mold 7 are
closed, the foaming liquid may leak through the opened
peripheral portion (e.g., an excessive loss of the foaming
liquid and an increase 1n manufacturing costs may be caused).

Additionally, as shown 1n FI1G. 1D, after the manufacturing
process 1s completed, a separate process of separately cutting
ofl a marginal portion formed by the solidified leaked liquid
and a marginal portion of the skin 2 or cutting ofl only the
leaked portion, surrounding the cut portion with a peripheral
portion of the skin 2, and bonding the peripheral portion of the
skin 2 to the cut portion 1s necessary.

Further, since the foaming liquid 1s imjected 1nto the opened
cavity space (e.g., foaming space), a temperature of the
injected foaming liquid must be controlled and maintained
within a predetermined temperature range, which may be
difficult.

In addition, a minimum thickness of the foaming layer 3
should be designed to be a predetermined thickness (e.g., 5
mm) or larger due to the solidification of the foaming liquid in
a structure 1 which the foaming space 1s opened and the
foaming liquid leaks, which may lower a degree of freedom of
the crash pad.

Therefore, a molding apparatus has been developed 1n
which a vacuum-forming mold and a foaming upper mold are
integrated in the same mold and a peripheral portion of a skin
may be attached to a core by a slider mold to seal a foaming
space. The method reduces the number of molds, costs, and
the cost price, solves an excessive loss of the foaming liquid,
and 1improves a degree of freedom of design of the crash pad.

FIG. 2 1s an exemplary schematic view showing a foam
injection molding apparatus including a slider mold that pre-
vents a leakage of a foaming liquid according to the related
art, and a crash pad may be manufactured through IMG (In-
Mold Grain) foam 1njection molding 1n the shown crash pad
manufacturing apparatus. Specifically, an IMG foaming
method refers to a method of forming an embossment on an
inner surface of a mold (e.g., vacuum-forming mold) that
forms a skin (e.g., formed of a Thermoplastic Olefin (TPO)
maternal), and forms the skin through heating of the skin and
suctioning of vacuum into a mold and forms an embossed
shape on a surface of the skin.

As shown, the core 1 1s formed by 1njecting a resin into a
mold while the core mmjecting molds 10 and 11 are combined,
and the skin 2 1s vacuum-absorbed 1n the vacuum-forming
mold 12 to be formed at the same time. Next, the mold 1s
rotated and fed by an upper rotation unit to combine the
vacuum-forming mold 12 1n which the skin 2 1s formed with
the lower mold 11 1n which the core 1 1s formed, and then the
foaming liquid 1s 1injected and foamed between the core 1 and
the skin 2 to form the foam layer 3.

When the foaming liquid 1s 1njected, the slider mold 124
seals the foaming space by attaching a peripheral portion of
the skin 2, and then the slider mold 12a moves forward by a
distance suitable to form a seal during the foaming operation
and then 1s fixed to maintain the seal. The slider mold 12a
moves rearward to eject a product after the foaming opera-
tion.

Then, as shown 1 FIG. 3, the sealing operation 1s per-
formed while a sealing boss 1¢ formed 1n the core 1 overlaps
the skin 2, and thus preventing the foaming liquid from leak-
ing to the exterior of the mold by the sealing boss 1c. The
molding apparatus prevents leakage of a foaming liquid to
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some degree, and shares amold, thereby reducing the number
of molds, mold costs, mnvest costs, and the cost price.

However, to prevent leakage of the foaming liquid, an
amount of the overlapping portion between the sealing boss
1c and the skin 2 should be maintained at a predetermined
level (e.g., 0.3 mm) or higher and no gap should be generated
between the sealing boss 1¢ and the skin 2. However, due to
mold tolerances a and a' and contractions b and ¢ of materials
indicated 1n FIG. 3, a gap may be generated between the
sealing boss 1c¢ and the skin 2. Accordingly, the foaming
liquid leaks in the foaming process thereby, causing incon-
sistencies 1n the foaming pressure and foaming amount, and
the leaked foaming liquid may be stuck to the mold, bonding
the product to the mold, causing difficulty in ¢jecting the
product.

SUMMARY

The present mvention provides a sealing apparatus that
may substantially eliminate a gap between a core and a skin
due to atolerance of amold or contraction of a material during
foam 1njection molding of a crash pad and the like, thereby
preventing leakage of a foaming liquud.

In accordance with an aspect of the present invention, a
sealing apparatus of a foam 1njection mold, may include: an
upper mold disposed on an upper side as a movable mold, that
injects a core and a vacuum forming mold to form a skin,
wherein the upper mold and the vacuum forming mold may
be operated integrally; a lower mold used during injection-
molding and foaming of the core; and a resilient sealing unit
integrally formed with the core when the core 1s 1njection-
molded between the upper mold and the lower mold, that
attaches the core and the skin while the lower mold 1n which
the core 1s formed and the vacuum forming mold in which the
skin 1s formed are combined by using a resilient restoring
force, wherein the resilient sealing unit seals a foaming space
between the core and the skin.

In an embodiment of the present invention, the resilient
sealing unit may be continuously formed along a periphery of
the core to attach a periphery of the core and a periphery of the
skin.

In another embodiment of the present invention, the resil-
ient sealing unit may include a sealing boss formed at a
periphery of the core and attached to the skin, and a resiliently
deformed unit formed concavely at a lower end of a periphery
of the core and provides aresilient restoring force to attach the
sealing boss and the skin when the lower mold and the
vacuum forming mold are combined.

In still another embodiment of the present invention, the
sealing apparatus may further include: a slider mold installed
in the lower mold to be vertically moved, wherein the resil-
iently deformed recess may be formed as the slider mold rises
when the core 1s mnjection-molded and a space 1s formed in the
resiliently deformed recess as the slider mold descends dur-
ing foam forming to provide a resilient restoring force to
overlap the sealing boss protruding toward the core and the
skin.

In a further embodiment of the present invention, an upper
end of the slider mold may have a triangular or wedge like
cross section to be sharp to allow the slhider mold to be
retreated from the resiliently deformed recess and the resil-
iently deformed recess to be resiliently deformed.

In a still further embodiment of the present invention, the
slider mold may be operated by a hydraulic or pneumatic
cylinder mechanism.

In a yet further embodiment of the present invention, the
resilient sealing unit may be a resilient boss protruding from
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a periphery of the core and resiliently deformed to be folded
while contacting the skin when the vacuum forming mold 1s
combined, and the core and the skin overlap due to a resilient
restoring force of the resilient boss. The resilient boss may
have a circular curved portion protruding laterally from an
outer surface of the core to allow a smooth slide contact
between the resilient boss and the skin. Furthermore, the
resilient boss may have an attaching boss protruding laterally
from a lower end thereof to increase an attaching force
between the core and the skin.

The sealing apparatus of a foam 1njection mold according,
to the present invention has the following advantages.

According to the sealing apparatus of the present invention,
a peripheral portion of a foaming space may be sealed by a
resilient structure of the core which may be resiliently
deformed when a crash pad and the like 1s foam 1njection-
molded, and accordingly, a leak of a foaming liquid may be
prevented.

In particular, a defined amount of an overlapping portion
may be maintained by substantially removing a gap between
the core and the skin due to a tolerance of the mold and
contraction of a matenal, and leakage of the foaming liquid
may be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention waill
now be described in detail with reference to exemplary
embodiments thereof illustrated the accompanying drawings
which are given hereinbelow by way of 1llustration only, and
thus are not limitative of the present invention, and wherein:

FIG. 1A to 1D are exemplary views showing processes for
manufacturing a crash pad according to the related art;

FIG. 2 1s an exemplary view showing a foam injection
molding apparatus including a slider mold that prevents leak-
age of a foaming liquid according to the related art;

FIG. 3 1s an exemplary detailed view of part A of FIG. 2
according to the related art;

FIG. 4 shows exemplary sectional views of a sealing appa-
ratus at a peripheral portion of a foaming space to which A
type resilient deformation 1s applied according to an exem-
plary embodiment of the present invention; and

FIG. 5 shows exemplary sectional views of sealing appa-
ratus at a peripheral portion of a foaming space to which a B
type resiliently sealing unit 1s applied according to another
exemplary embodiment of the present invention.

It should be understood that the accompanying drawings
are not necessarily to scale, presenting a somewhat simplified
representation of various exemplary features illustrative of
the basic principles of the invention. The specific design
teatures of the present invention as disclosed herein, includ-
ing, e.g., specific dimensions, orientations, locations, and
shapes will be determined 1n part by the particular intended
application and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

It 1s understood that the term “vehicle” or “vehicular” or
other similar term as used herein 1s inclusive of motor
vehicles 1in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commer-
cial vehicles, watercrait including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
clectric vehicles, combustion, plug-in hybnd electric
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vehicles, hydrogen-powered vehicles and other alternative
tuel vehicles (e.g. fuels derived from resources other than
petroleum).

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not mtended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
turther understood that the terms “comprises™ and/or “com-
prising,” when used 1n this specification, specity the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations,
clements, components, and/or groups thereof. As used herein,
the term “and/or” includes any and all combinations of one or
more of the associated listed 1tems.

Unless specifically stated or obvious from context, as used
herein, the term “about” 1s understood as within a range of
normal tolerance 1n the art, for example within 2 standard
deviations of the mean. “About” can be understood as within
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%,
0.05%, or 0.01% of the stated value. Unless otherwise clear
from the context, all numerical values provided herein are
modified by the term “about.”

Hereinafter, an exemplary embodiment of the present
invention will be described 1n detail with reference to the
accompanying drawings so that those skilled 1n the art to
which the present invention pertains can easily carry out the
invention.

A sealing apparatus of the present invention may be con-
figured to imjection mold a core of a polymeric resin, vacuum
form a skin, inject a foaming liquid between the formed core
and the skin to foam a foam layer, and manufacture a product
having the foaming layer between the core and the skin. In
particular, the product may be a crash pad, and the present
invention may be applied to a molding apparatus for manu-
facturing a crash pad through an IMG (In-Mold Grain) foam
injection molding method.

Further, the foam 1njection molding apparatus may include
an upper mold and a lower mold that may form a core as a
resin 1s 1njected mto a core forming space formed while the
upper mold and the lower mold are combined, and a vacuum-
forming mold that may vacuum forms a skin (see FIG. 2).

In addition, the foam 1njection molding apparatus may be a
molding apparatus that forms a foaming space between a skin
and a core of a lower mold when a vacuum forming mold to
which a formed skin 1s attached and the lower mold are
combined, the lower mold including an 1njection passageway
for injecting a molten resin into the core forming space, and a
foaming liquid 1njecting passageway for injecting a foaming
liquid into the foaming space may be used to allow the lower
mold to be used as a foaming mold together with the vacuum
forming mold.

Further, the foam 1njection molding apparatus may be a
molding apparatus in which a mold 1s rotated and fed by an
upper rotation unit to allow an upper mold for injecting a core
and a vacuum forming mold for forming a skin and foam
forming to be alternately combined with a lower mold.

The configuration of the foam injection molding apparatus
1s not different from the conventional apparatus shown in
FIG. 2, and a sealing apparatus that seals a foaming space to
prevent leakage of a foaming liquid according to the present
invention will be described 1n detail below.

The sealing apparatus of the present immvention may be
configured to attach a skin to a core during a foaming process
to seal a foaming space between the core and the skin, and
may maintain an amount of an overlapping portion between a
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sealing boss of the core and the skin when the skin 1s com-
bined with the core while substantially eliminating a gap
between the core and the skin due to mold tolerances and
contraction of matenals (e.g., the gap may be substantially
climinated through resilient restoration of a resiliently
deformed portion when the gap 1s generated).

In particular, the sealing apparatus may include a resilient
sealing unit that attaches a peripheral portion of the core to the
skin using a resilient restoring force to seal a foaming space
between the core and the skin, and may substantially elimi-
nate a gap when the gap 1s generated due to contraction c of a
material and a mold tolerance b to maintain a predetermined
amount of an overlapping portion.

FIG. 4 shows exemplary sectional views of a sealing appa-
ratus at a peripheral portion of a foaming space to which A
type resilient deformation may be applied according to an
embodiment of the present invention. Hereinaifter, the sealing
apparatus of FIG. 4 will be described.

FIG. 4A a core 20 formed 1n a lower mold 11 1n a core
injection process, FIG. 4B a vacuum forming mold 12 to
which a skin 2 may be attached combined after a slider mold
14 1s retreated, FIG. 4C a resiliently deformed recess 215
deformed when the vacuum forming mold 12 and the lower
mold 11 are combined, FIG. 4D shows a sealing boss 21a and
the skin indicted by dotted lines when a gap 1s generated due
to contraction (indicated by a dotted line) of a matenial and a
mold tolerance before a foaming liquid 1s injected when the
vacuum forming mold 12 and the lower mold 11 are com-
bined, and FIG. 4E shows an overlap maintained by a resilient
restoring force of the resiliently deformed recess 215 when
the vacuum forming mold 12 and the lower mold 11 are
combined.

Heremaftter, in the specification, the lower mold 11 1n
which the core 1 may be formed will be referred to as a first
mold, and the vacuum forming mold 12 to which the skin 2
may be attached will be referred to as a second mold.

As shown 1 FIG. 4A, as an exemplary resilient sealing
unit, the resiliently deformed recess 215 concavely formed
from a lower end of a periphery of the core toward an upper
inner side may be applied. The resiliently deformed recess
21b may be a space formed 1n the core 20. When an external
force 1s applied to the resiliently deformed recess 215, a
portion of the resiliently deformed recess 215 may be
deformed thus, reducing a volume of the resiliently deformed
recess 215, whereas when the external force i1s released, the
resiliently deformed recess 215 may be restored to an original
position. Specifically, an upper end of the resiliently
deformed recess 215 may be blocked, an opening may be
formed at a lower end of the resiliently deformed recess 215,
a vertical depth of the resiliently deformed recess 215 may be
substantially large compared to a lateral width thereolf, the
resiliently deformed recess 215 may be compressed laterally
when a lateral force 1s applied to the opening from an outer
side thereol, and the resiliently deformed recess 215 may be
restored to the original position when the lateral force 1s
released.

The resiliently deformed recess 215 may be formed by the
slider mold 14 during a core injecting process. The slider
mold 14 may be installed 1n the first mold 11 to be vertically
moved, and when the slider mold 14 protrudes nto a core
forming space (e.g., cavity) when the core 20 1s 1njection-
molded, the resiliently deformed recess 215 may be formed to
correspond to the shape ofthe slider mold 14. The slider mold
14 may be continuously formed along a periphery of the core
20, and an upper end of the slider mold 14 may be formed to
be substantially sharp (e.g., a cross-section of the upper end of
the slider mold 14 1s triangular or wedge-shaped).
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When the upper end of the slider mold 14 has a triangular
or wedge-like shape, the slider mold 14 may be retreated from
the resiliently deformed recess 215 after the core 1s formed,
and the resiliently deformed recess 215 may be resiliently
deformed 1inward with respect to an apex of an upper end
thereol when a lateral pressing force 1s applied to an outer
surface of the resiliently deformed recess 215. The shider
mold 14 may be vertically operated by a separate drive
mechanism. The drive mechanism may be a cylinder mecha-
nism that may include a cylinder body 1n which o1l or com-
pression air may be stored as a working fluid, and a piston rod
operated forward and rearward in the cylinder body. The
cylinder mechanism may be controlled by a control signal
received from a controller, and a piston rod may protrude
upward when the core 1s injection molded and the slider mold
14 connected to a piston rod protrudes into the core forming
space 1n the first mold 11.

In the core mjection molding process, after the upper mold
1s fed to and combined with the first mold (e.g., lower mold)
11, the slider mold 14 may protrude into the core forming
space, and as a melted resin 1s 1njected 1nto the remaining
space other than a volume of the protruding slider mold 14,
the core 20 may be formed to allow the resiliently deformed
recess 215 to be concavely formed at a lower end of a periph-
ery of the core 20.

Further, a sealing boss groove may be continuously formed
in the upper mold to injection mold the core 20 along a
periphery of an upper surface of the core forming space, and
the melted resin may be injected 1nto the sealing boss groove
and the core forming space when the core 20 1s 1njection-
molded to allow the sealing boss 21a to continuously protrude
laterally on an outer surface of a periphery of the core. Addi-
tionally, an 1nitial amount of overlapping between the sealing,
boss 21a and the skin 2 may become about 0.8 mm.

Further, after the core 20 1s formed through injection-
molding and the skin 1s formed through vacuum absorption in
the second mold 12, the second mold 12 1n which the skin 1s
tformed may be rotated 180 degrees alternately with the upper
mold to cause the second mold and the upper mold to switch
positions.

Moreover, as shown 1n FIG. 4B, after the slider mold 14 1s
retreated downward, the second mold 12 1n which the skin 2
1s formed may be moved downward to be combined with the
first mold 11.

Subsequently, as shown 1n FIG. 4C, the sealing boss 21a
may be pressed as the second mold 12 1s moved, and as a
lateral force 1s transierred from the exterior through the seal-
ing boss 21a, the resiliently deformed recess 215 may be
laterally compressed and deformed. When the skin 20 of the
second mold 12 presses the sealing boss 21a of the core 20, an
amount of overlapping between the skin 20 and the sealing
boss 21a may be maintained at about 0.2 mm and a potential
amount of overlapping of about 0.5 mm (=-0.8 mm-0.3 mm).
Under an assumption that when the second mold 12 1s com-
bined, a general amount of overlapping between the skin and
the sealing boss 214 1s about 0.3 mm and a maximum value of
a gap generated due to contraction of the material and a mold
tolerance 1s about 0.5 mm, the potential amount of overlap-
ping refers to an amount of overlapping that may be poten-
tially overlapped by further attaching the sealing boss 21a to
the skin by a maximum value of the gap through the resil-
iently restoring force of the resiliently deformed recess 215.

When a gap 1s generated due to contraction of the material
and a mold tolerance as shown 1n FIG. 4D, the compressed
and deformed resiliently deformed recess 215 may expand to
be deformed outward by the gap due to the resilient force, and
as indicated by a thick line of FIG. 4E, by attaching the
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sealing boss 21a to the skin 2 (dotted line), the gap generated
due to the contraction of a material and a mold tolerance may
be substantially removed, a foaming space between the core
20 (thick line) and the skin 2 (dotted line) may be sealed, and
an amount of overlapping between the sealing boss 21a (thick
line) and the skin 2 (dotted line) may be maintained at about
0.3 mm.

FIG. 5 shows exemplary views of a sealing apparatus at a
periphery of a foaming space to which a B type resilient
sealing umt 1s applied according to another exemplary
embodiment of the present invention, and the sealing appa-
ratus will be described below with reference to FIG. 3.

FIG. 5A shows a core 30 formed 1n a first mold 11 1n a core
injecting process, F1G. SB shows a second mold 12 to which
a skin 2 1s attached combined with the first mold 11, FIG. 5C
shows a resilient boss 31 of the core 20 deformed when the
first and second molds 11 and 12 are combined, FIG. 5D
shows the resilient boss 31 and the skin 2 indicated by dotted
lines when a gap 1s generated due to contraction (indicated by
a dotted line) of a mold and a mold tolerance before a foaming
liquid 1s 1njected while the second mold 12 1s combined with
the second mold 11, and FIG. 5E shows the overlap being
maintained by a resilient restoring force of the resilient boss
31 while the second mold 12 1s combined with the first mold
11.

As shown 1n FIG. 5A, as another example of the resilient
sealing unit, a resilient boss 31 may continuously protrude on
an outer surface thereot along a periphery of the core 30. The
resilient boss 31 may be integrally formed laterally from a
periphery of the core 30 during a core 1njecting process, and
when a lateral force 1s applied to the resilient boss 31 from the
exterior, the resilient boss 31 may be folded downward, and
when the external force 1s released, the resilient boss 31 may
be restored to an original shape to close the foaming space
between the core 30 and the skin 2 during the foaming process
and an amount of overlapping between the core 30 and the
skin may be maintained at a predetermined value. In particu-
lar, although not shown, a resilient boss recess may be con-
tinuously formed along a periphery of the upper mold on an
inner surface of the upper mold for injection-molding of the
core 30.

In the core injecting process, when a melted resin for
injecting the core 30 1s injected 1nto the core forming space,
the melted resin may be 1injected nto the resilient boss recess
of the upper mold and the core forming space to allow the
resilient boss 31 to be continuously formed along a periphery
of the core 30.

In the cross-sectional shape of the resilient boss 31 accord-
ing to the embodiment of the present invention with reference
to the vertical cross-section at periphery of the core 30, the
resilient boss 31 may have a circular curved portion 31a
protruding laterally from an outer surface of the core. Then,
the circular curved portion 31a may be formed along a lower
inner side or along a lower outer side from a side surface of the
core 30. Although the circular curved portion 31a has been
described to protrude laterally from a side surface of the core
30, the present invention 1s not limited thereto but may be
formed to be inclined 1n an inclined plane form.

However, when the circular curved portion 31a 1s formed
laterally, a smooth slide contact with the skin 2 may be guided
while the skin 2 presses an upper portion of the circular
curved portion 31a downward as the second mold 12 1is
moved downward, and a force may be transierred to the
circular curved portion 31a, and the circular curved portion
31a may be easily. Further, since an attaching boss 315 pro-
trudes laterally from a lower end of the circular curved por-
tion 31aq, the attaching boss 3156 may increase an attaching
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force between the core 30 and the skin 2 when the first and
second molds 11 and 12 are combined. Then, the resilient
boss 31 may directly contact the skin 2, and an 1n1tial amount
of overlapping between the resilient boss 31 and the skin may
be set, e.g., to about 0.8 mm.

After the skin 20 1s formed simultaneously as the core 30 1s
injection-molded, the skin may be rotated by 180 degrees by
a rotation unit before the first and second molds 11 and 12 are
combined to cause the upper mold for injection-molding the
core and the second mold 12 for forming the skin switch
positions.

Furthermore, as shown 1n FIG. 5B, as the second mold 12
in which the skin 2 1s formed descends, the second mold may
combine with the first mold 11 1n which the core 30 1s formed.
When the first and second molds 11 and 12 are combined, the
skin 2 may contract an upper portion of the resilient protru-
sion 31 protruding from a periphery of the core 30 and press
the resilient boss 31 downward at the same time.

Moreover, as shown in FI1G. 5C, when the first and second
molds 11 and 12 are combined, the resilient boss 31 may be
pressed by the skin 2 to be folded toward a lower 1nner side
and may be resiliently deformed. Then, when the second
mold 12 1s combined with the first mold, an amount of over-
lapping between the skin 2 and the resilient boss 31 may be
maintained at about 0.3 mm, and a potential amount of over-
lapping between the resilient boss 31 and the skin 2 by the
resilient restoring force of the resilient boss 31 when a gap 1s
generated due to contraction of a material and a mold toler-
ance may be about 0.5 mm (=0.8 mm-0.3 mm).

When a gap 1s generated due to contraction of a material
and a mold tolerance as shown 1n FI1G. 5D, the folded resilient
boss 31 may be deployed outward by the gap due to the
resilient restoring force, and as the resilient boss 31 may be
attached to the skin 2 (dotted line) as indicated by a thick line
of FIG. 5E, the gap generated due to contraction of the mate-
rial and the mold tolerance may be substantially removed, a
foaming space between the core 30 (thick line) and the skin 2
(dotted line) may be sealed, and an amount of overlapping
between the resilient boss 31 (thick line) and the skin 2
(dotted line) may be maintained at about 0.3 mm.

The mnvention has been described in detail with reference to
exemplary embodiments thereof. However, 1t will be appre-
ciated by those skilled 1n the art that changes may be made 1n
these embodiments without departing from the principles and
spirit of the mvention, the scope of which 1s defined in the
accompanying claims and their equivalents.

What 1s claimed 1s:

1. A sealing apparatus of a foam injection mold compris-
ng:

an upper mold disposed on an upper side and operates as a

movable mold to imject a core and a vacuum forming
mold to form a skin, wherein the upper mold and the
vacuum forming mold are operated integrally;

a lower mold used during injection-molding and foaming,

of the core:; and

aresilient sealing unit integrally formed with the core when

the core 1s 1njection-molded between the upper mold and
the lower mold, to attach the core and the skin while the
lower mold 1n which the core 1s formed and the vacuum
forming mold in which the skin 1s formed are combined
using a resilient restoring force,

wherein the resilient sealing unit seals a foaming space
between the core and the skin.
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2. The sealing apparatus of claim 1, wherein the resilient
sealing unit 1s continuously formed along a periphery of the

- -

core to attach a periphery of the core and a periphery of the
skin.

3. The sealing apparatus of claim 1, wherein the resilient
sealing unit further includes:

a sealing boss formed at a periphery of the core and

attached to the skin; and

a resiliently deformed unit formed concavely at a lower end
of a periphery of the core to provide a resilient restoring

force to attach the sealing boss and the skin when the
lower mold and the vacuum forming mold are com-
bined.

4. The sealing apparatus of claim 3, further comprising;:

a slider mold installed 1n the lower mold to be vertically
moved, wherein the resiliently deformed recess 1s
formed as the slider mold rises when the core 1s 1njec-
tion-molded and a space i1s formed in the resiliently
deformed recess as the slider mold descends during
foam forming and a resilient restoring force 1s provided
to overlap the sealing boss protruding toward the core
and the skin.

5. The sealing apparatus of claim 4, wherein an upper end
of the slider mold has a triangular or wedge-like cross section
to allow the slider mold to be retreated from the resiliently
deformed recess and the resiliently deformed recess to be
resiliently deformed.

6. The sealing apparatus of claim 4, wherein the slider mold
1s operated by a hydraulic or pneumatic cylinder mechanism.

7. The sealing apparatus of claim 1, wherein the resilient
sealing unit 1s a resilient boss protruding from a periphery of
the core and resiliently deformed to be folded while contact-
ing the skin when the vacuum forming mold 1s combined, and
the core and the skin overlap due to a resilient restoring force
of the resilient boss.

8. The sealing apparatus of claim 7, wherein the resilient
boss has a circular curved portion protruding laterally from an
outer surface of the core to form a smooth slide contact
between the resilient boss and the skin.

9. The sealing apparatus of claim 7, wherein the resilient
boss has an attaching boss protruding laterally from a lower
end thereol to increase an attaching force between the core
and the skin.

10. A sealing method, comprising:

injecting a core and a vacuum forming mold to form a skin,
wherein the vacuum forming mold and an upper mold
are operated integrally;

combining the upper mold and a lower mold used during
injection-molding and foaming of the core;

injection-molding the core between the upper mold and the
lower mold; and

forming a resilient sealing unit with the core to attach to
core and the skin while the lower mold 1n which the core
1s formed and the vacuum forming mold in which the
skin 1s formed are combing using a resilient restoring,
force.

11. The method of claim 10, further comprising;:

continuously forming the resilient sealing unit along a
periphery ofthe coreto attach a periphery of the core and
a periphery or the skin.
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